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Federal Regulations for Producing Alcohol

Alcohol DSP Regulations

- Operating Permit under 26 U.S.C. 5171(d) 
- Distilled Spirits Bond
- Permit for an Alcohol Fuel Producer under 26 U.S.C. 5181

These permits are required, or penalties given. The system part of your operation
should be designed to comply with these requirements.

To Bond –

ie. You must comply with all requirements of law and regulations, now or hereafter in
force, pertaining to all distilled spirits (including denatured spirits, fuel alcohol and
articles) removed from or returned to the bonded premises free of tax.  

ATTB (Alcohol, Tobacco, Tax Trade, Bureau)

(formerly ATFB)



ATTENTION
Effective June 1, 2000, all technical service activities relating to your operation will be handled by the
National Revenue Center in Cincinnati, Ohio. Please file your ATF applications, bonds, reports,
correspondence, claims, and other related documents with the National Revenue Center located in
Cincinnati, Ohio. The address and telephone number and fax of this office are:

Bureau of Alcohol, Tobacco & Firearms
National Revenue Center 
8002 Federal Office Building 
550 Main Street 
Cincinnati, OH. 45202-3263
Telephone: 1-800-398-2282
Fax: 513-684-3168

Any Excise Tax Return, ATF Form 5000.24 that you file on or after June 1, 2000, should be mailed to the 
following address that changes the post office box and zip code that you are currently using. The new
address is: 

Bureau of ATF 
Excise of Tax
P.O. Box 360958
Pittsburgh, PA 15251-6958

PLEASE NOTE: You should continue to send your Special Tax Registration and Return, ATF F 5630.5 to
the address indicated on the back of the of that form.





Customers / Users of Denatured Alcohol

Concerns

•Identify Source – Verify Quality Control of Ethanol

•Customers contract with supply source should cover the product quality specific to 

•Alcohol Product Proof – ATTB
•Product specific gravity before / after denaturing 
•Denaturing Product Spec
•Certificate or test data on water concentration

•Transportation – Clean tankage to insure no contamination 

•True and accurate measurement of all components in Ethanol Product not just denaturant but 
any anti corrosives or anti static additives. 

•Proving the measurement regularly to insure accurate measurement numbers.

•MSDS Sheets with delivery.



Automatic Denaturing of Alcohol

In the past tank gauges were used for Alcohol when one tank was transferred into another tank
previously filled with a quantity of the denaturant, than mixed to blend.

Issues:

– Accuracy of the tank gauge on large tankage trying to denature at 2-5% of volume.

– Due to the molecule differences of Gasoline and Ethanol can you get a true blend or will you
have stratification issues.

– If a two tank system is used you are dependent on having enough space for production
handling that allows you accuracy on your blend, and record keeping to track.

– With the growth / shrinkage issues of Ethanol the volume will shift and cause you variances 
on volume record keeping. 



Automatic Micro Blender System Options

As the Alcohol process is complete and the transfer to storage begins:

New Option:

– Have a  Micro Blender wired to the Alcohol process line hi accuracy meter.

– This Micro Blender system will pace this flow into the storage tank. It will automatically record 
the Alcohol volume while controlling a valve and meter on the denaturant line insuring 
accuracy. This system will record the Alcohol volume, denaturant volume have alarm 
capabilities to advise any deviation in the blend tolerances. This is a Skid Mounted Complete 
System.

– Once this “batch” or “tank” volume is reached you have the ability to down load the 
information into your record keeping as mandated by the ATTB. 









Automatic Additive Injection

In some cases your specifications will call for the addition of other Chemical Additives.

- Anti Corrosive

- Anti Static

- PH Buffers

This can easily be accomplished by using the Automatic Additive Injection panel. This unit can be fully
self contained including pump, motor starter, communications Micro Processor, Skid mounted.
Again this unit will keep the volume of product from the product meter (Alcohol) and the volume of
additive on a per batch or transfer to storage process, programmable alarms are used to insure
product specifications.













Getting Ethanol To The Gasoline Blending 
Terminals

Loading into clean Ethanol Carriers – Top or Bottom Trucks, Rail Car, Barge/Ship all can be skid
mounted or site fabricated.

• Simple Mechanical Systems can measure with local totalization compensated (net) or non-
compensated (gross) have either mechanical or electric valve and pump control, mechanical ticket 
for D.O.T. Product Delivery. (B.O.L.)





• Most sophisticated systems can also be skid mounted with complete electronic controls.
• Pump Start / Stop
• Monitoring Meters
• Monitoring / Control of Valves
• Static Grounding / Overfill Protection
• Communications to the Supervisory Management System where security (access), accounting 

and Inventory management are handled.
• B.O.L. preparation is configurable to each customers requirements.

Complete Loading System













Offloading Ethanol at blending terminals skid mounted or 
site fabricated usually dropped to site tanks via hose.

– Air elimination is critical to accurate ethanol off-loading.

– Custody transfer meters cannot tell the difference between air or liquid.

– Small quantities air relief heads on strainers.

– Large quantities – truck off-loads, rail car off-loads, particularly multi-drop rail cars have 
entrained air or “rushes.” 

– Air eliminator vessel with baffles and electric or float release heads get the air out.

– Sized by quantity of air, application, viscosity, vapor of the product, not by the line size or 
gallons being handled.

– Air is than taken from this air head release point past the meter, back into the line or back to 
a vapor recovery tank. Sometimes two or more heads are necessary to make this process 
efficient. 





Blending Ethanol into Gasoline at Fueling Terminals

– Many options are available, the cost of each should be weighed for flexibility of the operation 
and the thru put.

– Options

• Tank Farm Wild Stream Blending 
• Skid Pre-fabricated Loading Rack Blenders
• Full Rack Modification to existing piping with Ethanol equipment and blend control thru 

electronic Preset either Sequential or Ratio Blends. 
• Complete Pre-fabricated Loading System delivered to site for installation.



Tank Farm Wild Stream Header Blender

Located back in the tank farm between tanks and loading rack takes fuel and ethanol blends via 
electronic Micro Processor to programmable recipe's. 

Pro/Cons – Off Rack Blenders

Pros – Cost Effective

For this design is simplicity. You order a skid to be manufactured to meet your present rack requirements 
as known. It arrives; you make a single tie into your rack product line. Take the communications if desired 
back to your control system and you are in business. 

Cons

This is a single point blender. If it has problems, you are down without a choice until it is repaired. To 
counter this downtime issue you could have a redundant system, but you lose your cost advantage with 
this solution.

This design will be to today’s requirement, and would have to be reviewed to allow changes in blend or 
additional delivery. (growth) More product thru-put (or) more blenders / tanks.



Pre-Fabricated Loading Rack Blenders

Located at the end of the existing loading rack. Ethanol product would be brought (usually) overhead to this
Ethanol Blender Header thru a strainer. 
If you presently are loading unleaded, mid-grade and super across your load rack with existing recipe’s, and
controlled by an existing system, but you need to add a 5.7% ethanol to each arm component, you could
choose this option. Micro Blenders utilize the previous meter skid design, but incorporates a flow control 
valve mounted with a microprocessor controller that paces through the 1.5” or 2” meter, controls flow of the 
ethanol blending into the product load arm. This unit would be wired either from the pulse output of the
control preset, or directly to the product delivery meter. The solution is simple and could be communicated via 
RS485 to get verification of the ethanol and product volume delivery with alarm monitoring. 
This is very flexible option. Some disruption would be necessary to bring over the ethanol product to
the blender skid header, but a lane-by-lane schedule could be accommodated to a very busy terminal.
Pros – Very Cost Effective 
Stand Alone Design – If you lose any one component, you lose only that arm. Flexibility – you only do what
you can by lane or by arm tying in at best time available. No reprogramming to change existing recipe’s or 
Loading practices. 
Cons
Do you have the room for the equipment on your rack? Will separating the system between blended and
regular meet your overall accounting desires? This is not as flexible as a total all product blendable system.     











On Load Rack All Or Some Product Blending 
Either Sequential / Ratio

Here you have to make a decision, and it is an important one. How flexible do you have to be 
to supply your customers? How important is your flexibility as compared to the cost, how 
much down time (loss of rack delivery) can your facility accept?

First, the industry’s most popular design is the use of the Electronic Preset Controllers 
because of the flexibility, but which one ratio or sequential? 



Ratio Blending 

Pros
• Multiple Meters 

– Low, High Octane's, Ethanol

Recipe driven any combination / blended simultaneously. Monitoring pump function, valve control by
meter pulse feed back. 

At any point during delivery you are on product specification.

Cons

• Cost

– Meters, valve, pulse output per product necessary.
– Down time while under piping / electrical construction.
– Do you need this much flexibility to simply add Ethanol to Gasoline.  



Sequential Blending
Utilize one meter pipe all products to be blended to that single meter.
Starting with the lowest octane (ethanol) than finishing with the highest octane product insuring the arm is
packed to the highest octane level for the next load security of blend.

Example:
• A driver asks for 1000 gallons of mid-grade gasoline.  The preset recipe would turn on the lowest octane product pump, 

open the product valve, select and apply that product K-factor, and deliver with low flow start into hi flow, the proper
predetermined volume to obtain that 1000 gallon blend.  This same process would repeat using the ethanol, and finally the 
highest, octane product.  Remember, this would be customer specific recipe, including the additive control.

Pros
• One big one.  Less expensive to install – you need less equipment.
Cons
• Time – you are in and out of the low flow start/stop on each product, except the small quantity of ethanol.  This can pose a 

problem when you are using turbine flow meters and marginal pumps not maintaining an even pressure profile to the blend 
meter.  Thus, causing you to be below the accurate linear curve of low flow start and more often introducing possible error 
to your blend.

• If your customer driver has a retained product in his tank, you will have no choice but pump-off to Transmix when dome 
out without getting to the end of the proper product delivery.  This would also be necessary, if during the blend process 
you lose a pump or my favorite, the driver enters wrong volume requested and doesn't catch it.  He than stops the loading 
and tries to correct his error, again usually causing a "pump off" situation.

• The fact with all of these scenarios is that they are costly to operations.  It was a cheaper installed cost, but a higher 
operating cost overall, particularly when you consider the cycling of the pumps, motors, valves, and control valve 
solenoids, causing additional maintenance and in the case of the solenoids, an "overfill" risk. 

• Another consideration is the quality of a layered blend.  You rely on a rough road truck mixing or the station drop to insure 
a good blend of product, not necessarily the quality inspectors' idea of a good option.



Special Equipment for Handling Ethanol

• Measurement  

– Flow Meters

• Valves

– Control
– Check

• Hoses, Swivels, Loading Arms, Couplers, Vapor

• Detonation Flame Arrestors

• Tank Level Options

– Radar
– Wireless



Measurement

Brodie P.D.’s & Turbines

Lubrizol – P.D.’s 

Micro Motion – Mass

Liquid Controls – P.D.’s

Smith – Turbines

Krohne – Ultrasonic  

































Valves















Hoses, Swivels, Loading Arms & Couplers

• Kanaflex

• OPW Swivels

• OPW Loading Arms

• OPW API Couplers

• EMCO Wheaton Couplers K2 & K2P

• Civacon Vapor Coupler

• EMCO Wheaton Greaseless Swivel











PFT/Alexander 

(800)696-1331

Sales@pft-alexander.com

www.pft-alexander.com









PFT/Alexander

(800)696-1331

Sales@pft-alexander.com

www.pft-alexander.com











Detonation Flame Arrestor

• Flame Arrestors

• Enardo 

• Vapor Recovery Units

• Enviro Burners











Tank Level

• Enraf Tank Gauging & Control

• Innovative Sensors – Wireless Level



Intro Loading Automation

Fuel Management Systems

Terminal equipment

Contrec manufacturer a wide range of products for the measurement & control of fuel at the load 
rack, on-board vehicles, for re-fueling aircraft and at bulk fuel sites. These products enable fuel 
movements to be efficiently managed by reducing handling costs and accurately accounting for 
fuel stocks.



Intro Tank Gauging

Intro Tank Gauging & Control

Tank gauging is the generic name for static quantity assessment of liquid products in bulk storage tanks. 
Tank gauging is essential for the assessment of tank contents, tank inventory control and tank farm 
management.
Level uncertainties of only 1 mm in a 10 meter tall, 50.000 m³ tank already equals 5 mm³, clearly 
indicating that accurate measurement is the prime requisite for good inventory management, however it 
is still only one of the many aspects involved in tank gauging.
Reliability to prevent product loss, performance to optimise products movements and safety to protect 
the environment and personnel are equally important.
Enraf provides a comprehensive range of products and systems for accurate tank gauging, inventory 
management and tank terminal operations.
Open connectivity, fit for purpose, modular design and solid migration paths are the keywords behind 
these offerings, enabling the optimum use of tank storage capacity to optimise operations and increase 
revenues. 
The Enraf products and systems are approved for custody transfer and compliant with all major 
international standards.









Safety 

• Grounding Overfill Protection

• Safety Bridges 

– Catwalks 
– Dike Wall Stairs 
– Portable Stairs



Terminal Load Rack Equipment

• Safety when loading or  off-loading ethanol 
is very important as a hazardous chemical.

• Grounding equipment on truck and railcar is 
recommended.

• Can be wired through a permissive to the 
pump start on a go/no-go basis for safe off-
loading. 

















Electronic Control Systems

• Management Systems – complete

– Security 
– Accounting 
– Record Keeping 
– B.O.L. Generation

(or)

• Distributed Control

– Electronic Preset 
– All “Real Time” Functions
– Pump Control / Valve Operation
– Temperature Compensation 
– RS 485 / 232 Communications to the system
– Ground / Overfill Interface 
– Loading Control Valve Control 



Complete Management Systems

• Accounting / Customer Base

• Allocation Record Keeping

• Security – Customer / Access and Authorization 

• Record Keeping – Daily Reporting, Tax, Inventory, Process

• B.O.L. – General Bill Of Lading Generation, once all required certification i.e. Trust Insurance are 
met…. System will allow access to Truck allocation than generate the B.O.L. by polling the 
loading rack equipment Data Base.

• Pro’s – A very attractive option one source delivers the computers accessories and customized 
your system to your needs. Can grow as necessary.

• Con’s – If not ordered properly can by the Achilles Heel of the system with shut-down of facility 
potential. A Blended system is best choice



Distributed Control

• Allows the use of equipment specific to the task with communications Interface back 
to the management system.

• Electronic Preset
– Driver Interface – Product Recipe / Name - Pump / Valve
– Temperature Compensation - Ground / Overfill Emergency Control
– Optional Additive Control

• Grounding / Overfill
– Monitor – Checks Truck / Operations operation - Ties back to the Preset and System (ESD)
Additive Injection / Micro Blend Controllers
– Ties back to Management System
– Configurable for Alarm action designated by the customer

• Vapor Control Equipment
– Ties back to the Management System - Performance critical

• Pro’s 
– Application Specific 
– Flexible System Could operate (Emergency) Stand alone

• Con’s
– Cost – need to understand each component task / advantage

















Inventory Control

• Getting the correct volume numbers is critical for systems in order to monitor your loss, gains and 
leak detection.

• Look at where your totals come from and how you apply the compensated product volumes.

• Identify where you take the product temperature versus the location of your measurement device.

• Product temperature and the lack of API correction tables once products are blended is the most 
common issue when inventory control questions arise.



• Note: Product expansion per degree F 
change between gasoline and ethanol are 
close, similar growth over 10°F shift/ 25°F 
shift.

• Not so when blended. Ratios are taken into 
consideration.

• The TC - Temperature Compensated 
gasoline and an uncompensated ethanol 
can introduce a large error percent into your 
inventory accounting with a simple change 
of 10 to 25 degrees F, a common morning to 
evening change in one day.



• If you use a compensated gasoline and think, why bother to compensate the small volume of the 
ethanol and blend them together, you will look all over for that product blaming vapor growth due 
to heat or leaks, proving your meters trying to identify or even repeat a loss or gain.

• But if you noticed the ethanol and gasoline at the same temperature uncompensated prior to the 
blend, they were close over that same 10-25° common temperature day.

• Answer: For best accounting, use a temperature as close as possible to the accounting meter.

• Have a meter compensated on your gasoline and one on your ethanol product compensated or 
both uncompensated.

• When you deliver to the customer through an electronic preset and have a compensated volume, 
you will have the gross volume also available for each product to accurately adjust your inventory 
and not try to back in to a number.



Proving Ethanol Equipment On Load Rack

• Typical single product meters are proved at least annually by a Third Party Prover, to meet 
Weights & Measures regulations.

• Blended Product is recommended to prove each meter prior to blend to get actual volumes 
product K-factors, then pump back unblended product to storage.

• On Blended Product, at least annually, this is required by Weights & Measures. This product can 
be blended as normal than with loading arm attached to a Small Volume Prover. Calibrate the 
delivery meter and pass on through a hose connection into the typical delivery truck (no pump-
back to Transmix).

• For best accuracy, be sure to check your meters often and verify your K-factors. Consider 
seasonal changes in temperature also very important in Sequential Blends that you are using the 
proper factor for each component. 



Additives Injection

• Typical Additive Injector Control Panel Blend 
Pak® Mini Park® Micro - Dose Pak ®

• Denaturant - 5% to neat 100% alcohol upon 
receipt. Record product (alcohol) volume 
from meter and the Denaturant Natural 
gasoline volume. Excellent for your paper 
trail/reporting for Bureau of Alcohol, 
Tobacco and Firearms.

• Corrosion Inhibitor - Away from off-load 
point utilize pulse output from receiving 
meter to "pace" additive on the way to the 
tank.

• Same option for anti-static.
• Note: Whenever you inject gasoline additive 

on the load rack or into the blend, NEVER
pipe to inject into 100% Ethanol, creates 
BEEBEE's or lacquer, BAD for meters.



Summary Checklist

1. Identify Source - Quality Control of Ethanol produced.
2. Contract should cover the denaturant produced and percentage.
3. Request:

• Product Proof - ATBF reporting table.
• Product specific gravity before and after denaturant.
• Certificate or test data on water concentration when shipped.

4. Transport - Clean tankage, non-contaminated product.
5. Receipt - Consider density slip stream, continuous monitoring to insure what you are receiving.
6. Design your receiving system to eliminate air. Measure and control for accurate accounting.
7. Blending across your load rack - best option, for you.

• Ratio • Sequential • Off Rack

8. Inventory Control - Where do you take your temperature? Do you control and account by gross or 
net volume



Summary Checklist - (continued)

9. Accounting - Remember you have many governmental requirements. Your accurate inventory 
practices will help you meet these reporting and regulating demands. The equipment is available 
to meet these demands.

10. Proving - Remember that the meter is often the cash register and you should prove this 
equipment as often as necessary to guarantee your quality control and inventory practices.

11. Safety - Check to be sure grounding of truck and rail cars is incorporated into your design. 
Consider your actual product handling are hoses or arms, your best option for speed and injury 
prevention.  How will your truck or rail car connections meet a no drip policy when off-loading and 
clearing your delivery hose?

12. Emission - Remember when you order any equipment that you will be handling ethanol and that 
you advise the supplier of your application.



Thank You For Your Interest

Kathy West
PFT/Alexander Service, Inc.

Signal Hill, CA


